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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

December, 2013 

ELECTIVE COURSE : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

Time 2 hours 	 Maximum Marks : 50 

Weightage : 70% 

Note : Question No. 7 is compulsory. Answer any four 
questions from question no. 1 to 6. Calculators are not 
allowed. 

	

1. 	(a) If x1  and x2  are the mean of two sets of 	3 
observations, then show that the composite 

mean -x  must lie between the two means 

xi  and X2 . 

(b) Buses arrive at a specified stop at 15-minute 	4 
intervals starting at 8:00 am. If a passenger 
arrives at the stop at a time that is uniformly 
distributed between 8:00 am and 8:30 am, 
find the probability that he waits less than 
5 minutes for a bus. 

(c) Let x1  and x7  be two independent random 	3 
variables with Var (x1) = k, Var (x2) = 2. If 
the variance of y = 3x2  - x1, is 25, find k. 

	

2. 	(a) An urn contains 4 white and 3 black balls. 	3 
A ball is drawn at random, its colour is 
noted and returned to urn with two 
additional balls of the same colour. Then a 
ball is drawn again from the urn. 
What is the probability that second ball is 
black ? 
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(b) Let x follows a normal distribution with 
	

4 

unknown mean 11 and known variance 0-6 . 

It is desired to have a confidence interval 
for p, with confidence coefficient 0.95 and 
length 260. What should be sample size to 
achieve it ? 

(c) If X has an exponential distribution with 	3 
parameter 0, then prove that 
P(Yx1X...- a) =P(X...sx) for all x, where 
Y =X —a and a is a constant __- 0. 

3. 	(a) The equations of two regression lines 
obtained in a correlation analysis are as 
follows : 

3x +12y= 19, 
3y + 9x = 46 

obtain 
(i) the value of correlation coefficient 

between x and y. 
(ii) mean values of x and y. 
(iii) the ratio of the coefficient of variability 

of x to that of y. 
(iv) estimate y when x= 24. 

(b) The joint probability mass function of x and 
y is given below : 

c Y 
0 1 2 

0 3/28 9/28 3/28 

1 3/14 3/14 r 	0 

2 1/28 r 	0 0 

Find cor (x, y). Are x and y independent ? 
Give reason. 
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4. 	(a) Define consistency and unbiasedness of an 	4 
estimator. Let X1, X2„Xn  be a random 
sample from Bernoulli population with 
probability of success p, which is unknown. 
Find a consistent but biased estimator for p. 

(b) Let X be a random variable with pdf 
	

3 

2/ 
f (x)= 	3  

; otherwise 

Find mean and variance of x. 
(c) Let x be a binomial variate with n =100, 	3 

p =0.1. Find the approximate value of 
P(10.sx_12) using 
(i) normal distribution 
(ii) poisson distribution 
[You may like to use the following values : 
P(z__0.67) = 0.7486, P(z 	= 0.6293, 
P(z 0) =0.5] 

5. 	(a) There are 3 persons A,B,C. The probability 	4 
that A alone will survive for 10 years is 
4/105 and the probability that C alone will 
die within 10 years is 2/21. Assuming that 
the events of the survival of A,B and C can 
be regarded as independent, calculate the 
probability of surviving 10 years for person 
B. 

	

(b) (x, y) has the joint probability density 	6 
function f (x, y)=-8xy , 0<x<y<1 

, otherwise 
Find 
(i) the marginal density of x and y. 
(ii) the conditional density of x given y. 
(iii) comment on independence of 

x and y. 
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6. (a) Suppose that there is a chance for a newly 	5 
constructed building to collapse, whether 
the design is faulty or not. The chance that 
the design is faulty is 10%. The chance that 
the building collapses is 95% if the design is 
faulty and otherwise it is 45%. It is seen that 
the building collapsed. What is the 
probability that it is due to faulty design ? 

(b) The frequency distribution of percentage of 
	

5 
marks obtained by a group of 229 students 
is given below with two missing frequencies 
marked as f1  and f2. 

Percentage 

of Marks 

no. of 

Students 

Percentage 

of Marks 

no. of 

Students 

10-20 12 50-60 f 2 

20-30 30 60-70 25 

30-40 fi 70-80 18 

40-50 65 

If median of the distribution is 46, obtain 
the missing values f1  and f2. 

7. Which of the following statements are true or 
false ? Give reasons for your answer. 
(a) For a positively skewed distribution, the 

third moment about mean is zero. 
(b) If the correlation coefficient between x and 

y is +0.73, then the correlation coefficient 
between 3 — 2x and 5 — 3y is — 0.73. 

(c) If x and y are independent binomial 
variables with parameters (n1, pi) and 
(n2, p2), then x +y is a binomial variable. 

10 
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(d) A beta variable of first kind with parameters 
(1, 1) is uniform variable over (0, 1). 

(e) Let the random variable x follow a normal 
distribution with known mean 11, and 
unknown variance u2, then x — 11 is a 
statistic but x— 1.11 CT is not. 
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(c) 	"ff'..7 	x1  AT x2, Var (x i ) = k, 	3 

Var (x2) = 2 
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